Changes in proteasome activity following transient ischemia.
Succinyl-Leu-Leu-Val-Tyr-4-methylcoumaryl-7-amide (Suc-LLVY-MCA) hydrolyzing activities of the 20S and 26S proteasomes in the gerbil cortex following transient forebrain ischemia were examined. Using extraction solutions without ATP, only 20S proteasome activity was noted after separation with glycerol gradient centrifugation. When these extracts were incubated with ATP and an ATP-regenerating system prior to glycerol gradient separation, both 20S and 26S proteasome activities were detected. Following 10 min of ischemia, the activity of the 26S proteasomes decreased, whereas the 20S proteasome activity increased after 30 min of reperfusion. These changes returned to the control level after 1 h. The active 26S proteasomes were formed with ATP-dependent association with the 20S proteasomes and several subunits and the 26S proteasomes degraded ubiquitin-protein conjugates. These results indicate that proteasome activity might not be irreversibly impaired after transient ischemia. However, transient inhibition of ATP-dependent conversion of 20S to 26S proteasomes in vitro must be one of the causes of the accumulation of the ubiquitin-protein conjugates in the early reperfusion period.